Comparison of the response of bovine and human neutrophils to various stimuli.
Elastase release, oxidant production and cytoplasmic Ca2+ fluxes by bovine and human neutrophils were compared using sensitive kinetic assays on a photon-counting spectrofluorometer. The stimulants used were phorbol myristate acetate (PMA), cytochalasin B, zymosan opsonized with bovine complement (bOZ) or human complement (hOZ), calcium ionophore, formyl-methionyl-leucyl-phenylalanine (FMLP) and concanavalin A (Con A). The respiratory burst of bovine and human neutrophils was stimulated by PMA and OZ but not by cytochalasin B, or calcium ionophore. Con A weakly stimulated this response in human neutrophils but not bovine. FMLP stimulated the respiratory burst of human but not bovine neutrophils. For evaluation of elastase release, human neutrophils were pretreated with cytochalasin B for 5 min and then stimulated. Cytochalasin B alone did not stimulate elastase release from human neutrophils. Phorbol myristate acetate, calcium ionophore, hOZ, FMLP and Con A did stimulate human neutrophils pretreated with cytochalasin B to release elastase. Human serum OZ was also able to stimulate elastase release from human neutrophils not pretreated with cytochalasin B. Some bovine neutrophils released elastase in response to cytochalasin B alone. Those bovine neutrophils that did not release elastase in response to cytochalasin B alone released elastase when stimulated with Con A or calcium ionophore after cytochalasin B pretreatment. Bovine neutrophils did not release elastase in response to FMLP or PMA with or without cytochalasin B pretreatment, but did release elastase in response to bOZ alone. Total elastase activity of bovine neutrophils was determined to be about 50 times less than that of human neutrophils. Intracellular calcium fluxes were stimulated in human neutrophils by calcium ionophore, FMLP, hOZ and Con A but not by PMA or cytochalasin B. Bovine neutrophil calcium fluxes were stimulated by calcium ionophore, Con A and bOZ; cytochalasin B also stimulated bovine neutrophils to increase cytoplasmic calcium concentration. Cytoplasmic calcium fluxes were not stimulated in bovine neutrophils by PMA or FMLP. In summary, human and bovine neutrophils respond similarly to calcium ionophore and OZ, but differently to PMA, cytochalasin B, Con A and FMLP.